Immunocytochemical localization of an imidazoline receptor protein in the central nervous system.
Imidazoline (I) receptors have been implicated in the regulation of arterial blood pressure and behavior although their distribution in the central nervous system (CNS) remains in question. Presumptive I- receptor sites were detected in the rat central nervous system with a polyclonal antibody to an imidazoline receptor protein (IRP) with binding characteristics of the native receptor. IRP-like immunoreactivity (LI) was detected in neurons and glia by light and electron microscopy. Spinal cord: processes were heavily labeled in superficial laminae I and II of the dorsal horn, lateral-cervical and -spinal nuclei and sympathetic cell column. Medulla: label was concentrated in the area postrema, rostral, subpostremal and central subnuclei of nucleus tractus solitarii, spinal trigeminal nucleus caudalis, and inferior olivary subnuclei. Visceromotor neurons in the dorsal vagal and ambigual nuclei were surrounded by high concentrations of immunoreactive processes. In reticular formation, label was light, though predominant in the intermediate reticular zone and ventrolateral medulla. Pons: label was detected in the neuropil of the periventricular gray, concentrated in the dorsal- and external-lateral subnuclei of lateral parabrachial nucleus, and present intracellularly in the mesencephalic trigeminal nucleus. Midbrain: IRP-LI was most heavily concentrated in the interpeduncular nucleus, nuclei interfascicularis and rostral-linearis, the subcommissural organ, central gray, and in glia surrounding the cerebral aqueduct. Diencephalon: high densities were detected in the medial habenular nucleus, nucleus paraventricularis thalami, other midline-intralaminar thalamic nuclei, the supramammillary and mediobasal hypothalamic nuclei. In the median eminence, immunolabeled processes were restricted to the lamina interna and lateral subependymal zone. Telencephalon: IRP-LI was concentrated in the central amygdaloid nucleus, bed nucleus of stria terminalis and globus pallidus, followed by moderate labeling of the medial amygdaloid nucleus, amygdalostriatal zone and caudoputamen, the hilus of the dentate gyrus, and stratum lacunosum-moleculare of field CA1 of Ammon's horn. The subfornical organ and organum vasculosum lamina terminalis were filled with diffuse granular immunoreactivity. Ultrastructural studies identified IRP-LI within glia and neurons including presynaptic processes. I-receptor(s) localize to a highly restricted network of neurons in the CNS and circumventricular regions lying outside of the blood-brain barrier. Putative imidazoline receptors have a unique distribution pattern, show partial overlap with alpha 2 adrenoreceptors and are heavily represented in sensory processing centers and the visceral nervous system.